The relation of mineral nutrients to the production of growth hormone in plants is unknown. In order to determine the influence of certain materials upon the production of growth hormone in the shoot tips of plants, common sunflower, Helianthus annuus L. and Turkish tobacco, Nicotiana Tabacum L. var. Turkish, were grown in sand cultures. They were supplied with appropriate nutrient solutions (1) to alter the amount of nitrogen available, (2) to vary the proportion of NO3 ions with respect to some other anions and to certain cations and (3) to alter the total concentration of the nutrient solutions in the range from '/2 to 3 atmospheres osmotic pressure. The effect of relative deficiency of some of the essential chemical elements was studied also in field-grown plants.
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The nutrient solutions used were prepared in accordance with the directions of the authors cited and hormone concentration was .determined by the Avena technique (Went).' In all hormone tests the agar plate used for diffusion was one-half of the standard plate described by Dolk Helianthus seedlings grown in these solutions were tested for growth hormone when twelve days old and at different intervals thereafter. For hormone determinations two excised shoot tips were "diffused" on an The results show considerable difference in growth hormone production in stem tips of plants growing in the different solutions ( Fig. 1 and Table 2 ). Relative growth hormone concentration in relation to varied nitrogen nutrition (Helianthus). Nitrogen is absent in solution 0, and increases successively in solutions I-III. Hormone concentration is expressed as curvature of Avena coleoptiles, in degrees. The nutrient solutions, designated Nos. 5, 7, 8, 9, 11 and 12, each having an osmotic concentration of about 0.5 atmospheres, are made up with salts selected in appropriate amounts from the following list: KH2PO4, Ca(NO3)2, MgSO4, Ca(H2PO4)2, KNO3, K2SO4 and CaSO4. Detailed information concerning the composition of these solutions may be found in the original paper cited above.
Tests for growth hormone were made when the plants were twelve days old, and each week thereafter. The shoot tips of four plants growing in each kind of solution were selected for the tests, two shoots being "diffused" into each agar plate. The data for the two tests have been averaged and presented in figure 2 and Though deficiency symptoms were pronounced in the plants selected for tests, the growth hormone present differed but little in control and deficient plants. Presumably the degree of deficiency manifested in the external appearance of the shoots was not sufficient to influence appreciably the formation of growth promoting substances.
Of considerable interest is the finding of reduced growth hormone concentration in the shoot tips of "Frenched"6 tobacco as compared with normal plants.
The results of field studies when compared with those obtained with laboratory cultures (nitrogen deficiencies, for example) indicate the superiority of the latter, in which more pronounced deficiencies are easily obtainable. This is of importance, for in making determinations of growth hormone it is necessary to test regions such as shoot tips where appreciable concentrations of hormone occur. Available materials in the organism tend to be mobilized in a growing region such as the shoot tip, and growth there may continue in spite of certain unfavorable nutrient conditions. Hence, in most instances tests of the tip probably do not give a true indication of malnutrition unless the cultural deficiencies are extreme.
Summary.-The growth hormone present in shoot tips of Helianthus and Nicotiana was determined for plants grown in sand culture under varying conditions of mineral nutrition: (1) Growth hormone is scarcely detectable in the shoot tips of plants grown in the absence of supplied nitrogen; (2) when the relative proportions of certain anions and cations are varied, growth hormone is most abundant in the shoot tips of plants grown with high concentrations of nitrogen; (3) growth hormone production in shoot tips is unaffected by relative deficiencies of the common elements in field experimental fertilizer plots; (4) variations in osmotic pressure of the nutrient solutions in which the plants are grown does not affect appreciably the growth hormone production in shoot tips; (5) there is no evidence in these experiments to show whether the concentration of growth hormone in shoot tips of plants is the cause or effect of different growth rates brought about by varying the mineral nutrient supply.
